A fourth-order interference technique has been used to measure the time intervals between two photons, and by implication the length of the photon wave packet, produced in the process of parametric down-conversion.
The coherence time was found to be of subpicosecond duration, as predicted theoretically.
It is, however, in the nature of the technique that it requires very intense light pulses and would be of no use for the measurement of single photons. On the other hand, if we are dealing with two photons and wish to determine the time interval between them, which has a dispersion governed by the length of the photon wave packet, we are usually limited by the resolving time of the photodetector to intervals of. order 100 ps or longer.
We wish to report an experiment in which the time interval between signal and idler photons, and by implication the length of a subpicosecond photon wave packet, produced in parametric down-conversion was measured.
The technique is based on the interference of two twophoton probability amplitudes in two-photon detection, and is easily able to measure a time interval of 50 fs, with an accuracy that could be 1 fs or better.
An outline of the experiment is shown in Fig. 1 given by 
where G (z) is the Fourier transform of the weight function p(cop/2+ cp, zop/2 -co) with respect to ro, G(z) ="~y(zoo/2+ co, top/2 -to)e ' 'dzo, Unlike secondorder interference, this method does not require that path differences be kept constant to within a fraction of a wavelength. The method is applicable to other situations in which pairs of single photons are produced, but becomes less e%cient for more intense pulses of light, because the "visibility" of the interference is then reduced and cannot exceed 50% at high intensities.
In principle, the resolution could be better than 1 pm in length or 1 fs in time.
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